Metallothionein induces a regenerative reactive astrocyte phenotype via JAK/STAT and RhoA signalling pathways.
Following central nervous system injury, astrocytes rapidly respond by undergoing a stereotypical pattern of molecular and morphological alterations termed "reactive" astrogliosis. We have reported previously that metallothioneins (MTs) are rapidly expressed by reactive astrocytes and that their secretion and subsequent interaction with injured neurons leads to improved neuroregeneration. We now demonstrate that exogenous MT induces a reactive morphology and elevated GFAP expression in cultured astrocytes. Furthermore, these astrogliotic hallmarks were mediated via JAK/STAT and RhoA signalling pathways. However, rather than being inhibitory, MT induced a form of astrogliosis that was permissive to neurite outgrowth and which was associated with decreased chondroitin sulphate proteoglycan (CSPG) expression. The results suggest that MT has an important role in mediating permissive astrocytic responses to traumatic brain injury.